Human red blood cell membrane oxidase and horseradish peroxidase cleavage of folic acid: evidence for formation of singlet oxygen.
1. Human red blood cell membrane oxidase catalyzes the transformation of folic acid to pterin-6-aldehyde and p-aminobenzoyl glutamic acid provided hydrogen peroxide, a xanthine oxidase inhibitor, is present. Horseradish peroxidase produces the same product in the absence of hydrogen peroxide. 2. The oxidation of folic acid by horseradish peroxidase is accompanied by photon emission. Several lines of evidence suggest that singlet oxygen is the emitting species and is generated directly: a) the effects of singlet oxygen traps such as bilirubin, and of singlet oxygen enhancers such as 1,4-diazobicyclo 2.2.2 octane (DABCO) and eosin; b) the emission spectrum maximum of the unsensitized reaction was greater than 560 nm; c) enhancement of photon emission when the reaction was carried out in D2O, and d) no enhancement of the emission was observed when anthracenic energy acceptors were present. 3. Singlet oxygen production and the inactivation of xanthine oxidase may be important when considering folic acid metabolism by cancer cells, in view of the fact that the level of this enzyme is low in these cells.